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NOMENCLATURE 


dB decibel 

Hz Hertz, cycles per second 

ips inches per second 

PNdB perceived noise level, dB 

q tunnel dynamic pressure, N/m 2 (lb/ft 2 ) 

RMS root mean square 

RPM revolutions per minute 

SPL sound pressure level, dB 

V/STOL vertical and short takeoff and landing 

V free stream velocity, /2q/p , m/sec (ft/sec) 

a angle of attack, pitch attitude, deg 

0 angle of exit vanes in lift fan exit vane cascade, deg 

(0° in direction of maximum lift when a - 0°) 


6 cruise fan exhaust deflection duct angle, deg 

cn 

(0° along thrust axis, 90° perpendicular to thrust axis) 

o rotation angle of lift fan exit vane cascade, deg 

(0° is neutral point, plus rotation in direction of thrust, 
negative rotation in direction of drag) 

angle of yaw, deg 

p density of air SLS, 1.2270 Kg/m 3 , or .00238 slugs/ft 3 


iii 



NOISE MEASUREMENTS FROM A LARGE-SCALE LIFT FAN TRANSPORT 


MODEL IN THE 40- BY 80-FOOT WIND TUNNEL 


Adolph Atenclo, Jr. 


U.S. Army Air Mobility Research & Development Laboratory 


SUMMARY 


Noise data measurements from a large scale lift fan transport model 
aircraft were made in the Ames Research Center 40- by 80-Foot Wind Tunnel. 
The model had two lift fans in deep inlets in the forward fuselage and 
two lift-cruise fans in pods on the aft fuselage. The noise data measure- 
ments are presented as listings and plots of SPL versus 1/3-octave center 
frequency. 


INTRODUCTION 


Ames Research Center has been taking noise measurements from model 
aircraft during tests in the 40- by 80-Foot Wind Tunnel. These data are 
being used to predict noise emission from flying aircraft of the same type 
and to study basic noise generation. A lift fan transport model with two 
lift fans in deep inlets in the forward fuselage and two lift-cruise fans 
mounted on the aft fuselage was tested in the 40- by 80-Foot Wind Tunnel 
(reference 1) . Noise measurements were made at fixed locations in the 
wind tunnel for selected aerodynamic conditions. Selected data points 
were reduced and are presented in this report. 



MODEL 


The lift fan transport model had two lift fans installed in deep 
inlets in the forward fuselage and two lift-cruise fans installed in 
pods mounted on the aft fuselage near the tail. (Configuration details 
are shown in figure 1.) The front lift fans had adjustable exit vane 
cascades at the exhaust duct exits and the lift-cruise fans had exhaust 
deflection ducts attached to each pod. 

The low mounted wing had an aspect ratio of 8.15 at a 3° dihedral. 

The wing was swept 23.5° at the quarter chord line and had an NACA 

65-412 airfoil section. Overall span was 13.65 meters (44.20 ft). The 
wing had a 7% chord leading edge slat and a 20% chord trailing edge flap. 
The flap was deflected to 30° during all of the testing. Figure 2 shows 

the model as installed in the 40- by 80-Foot Wind Tunnel. 


PROPULSION SYSTEM 


The lift fans and lift-cruise fans were General Electric X376-B lift 
fans with a design pressure ratio of 1.10. The fans were .914 meters 
(3 feet) in diameter and were tip turbine driven by the exhaust from four 
G.E. T-58 turbojet gas generators (one per fan). 


INSTRUMENTATION 


B&K 4133, 1.27 cm (1/2-inch) condenser microphones with B&K 2619 
cathode followers were used during the test for data acquisition. The 
microphones were placed in fixed positions in the wind tunnel on 1.83 
meter (6 ft) stands. The microphones were connected by cables to signal 
conditioners and the output from the conditioners was fed to an Ampex 
1300A 14 track tape recorder. A B&K 250 Hz, 124 dB piston phone was used 
to calibrate the microphones to 0.5 volt RMS before each run. Bullet 
nose cone wind screens were used over the microphone diaphragms and the 
microphones were pointed into the wind. The microphones had omnidirectional 
response with the wind screens installed. Table I gives the angles and 
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distances of each microphone from the model sound sources. The microphone 
array in the wind tunnel is shown in figure 3. Errors due to microphone 
system electrical response and tape recorder response are estimated to be 
less than ± 1/2 dB. 


TEST PROCEDURE 


Noise data measurements were made at selected aerodynamic conditions 
(reference 1) . Approximately 60 seconds of data were recorded at each 
point. Model configuration, model attitude, fan speeds, and wind tunnel 
speed were recorded simultaneously with the acoustic data. 


WIND TUNNEL REVERBERATION CORRECTIONS 


The wind tunnel reverberation corrections were based on a calibration 
of the 40- by 80-foot wind tunnel test section with a dodecahedron sound 
source. The dodecahedron sound source was suspended in the test section 
and driven with pink noise filtered through a 1/3-octave band filter set. 
The input power was held constant for each band of noise and the output 
from the source was recorded. The tunnel airspeed was zero during the 
calibration. A similar test was conducted with the dodecahedron sound 
source suspended in an anechoic chamber. The SPL recorded for each 
1/3-octave band in the anechoic chamber was subtracted from the SPL 
recorded in the wind tunnel for similar positions. The differences at 
each 1/ 3-octave band were used as corrections to data taken during the 
lift fan transport test. Further discussion of the method used to correct 
noise data for reverberation is discussed in references 3 and 4. 


DATA REDUCTION 


Fifteen to twenty seconds of data from each data point sample were 
reduced using a B&K 1/3-octave real time analyzer. Output from the analyzer 
was used with appropriate reverberation corrections to compute 1/3-octave 
band SPL, overall SPL and PNdB (reference 2). Corrected data are plotted as 
SPL versus 1/3-octave center frequency. Listings of uncorrected data are 
also included. 
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DATA PRESENTATION 


The reduced data are presented with and without reverberation 
corrections as listings. In addition, plots of data corrected for 
reverberation are included. Figures 4 through 19 show the corrected 
data and plots. Figure 20 shows the listings for uncorrected data. 
Figure 21 shows typical wind tunnel background noise for the test 
velocities. A summary sheet showing the data included in the report is 
given in Table II. 

Analysis of data contained in this report are given in references 
4 and 5. 
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Figure 1.- Lift fan transport model geometry. 
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Figure 2 *- Lift fan transport installed in the 40- by 80-foot 
wind tunnel « 
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Figure 3.- Wind tunnel microphone array. 
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Figure 4.- Run 1, q = 0, a = 0 , tp = 0 ,o = 
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TEST 386 m 
MJCHS9H8NEJ 

anolecdeom 

Rtf filSTlFTU 
8*iN» 

FHgO(HtHTi) 

12.9 


CORRECTED fBR REVERBERATIONS 


,0 76,0 67,8 107,6 73,0 70,0 

,0 76.2 87, 2 109.8 72,0 60,0 

)o 76*0 agio 109)2 74)2 67)9 

,0 77,2 89,8 104. 679.0 69,8 

- .0 7 9.0 69, 1 ? 183. 2 7 9,8 7 2,6 — 

,0 77,8 86,0 102. 0 80,2 77,0 

.0 81,2 88,2 102,8 64,0 78.2 

“HT 83.8 89,4 VOlVO 87,6 80,5 

.0 88,0 92,6 101.6 92,2 83.6 

,0 88,4 94,4 100,8 91.4 89,8 

.0 88.2 94,8 V9,2 "Winn — 

,0 86,6 92,2 96,8 90,2 84,6 

.0 89,4 93.4 99.2 91,4 89,8 

)o ssls 99)2 98*0 92)2 93)6 

,0 89,0 94,4 97,0 91.8 64.8 

. 0 93,0 99 ,0 V8.4 9 176 8 6.8 

,0 93,4 99,2 101,2 99,2 88,6 

,0 9 4.4 100.4 103.8 97,2 90,2 

’.0 92!6 99*8 I0o)o 94)0 80)2 

.0 102,4 109.0 109,0 104,6 98,4 

,U 100,0 1 07 , 0 108, 0 1 0 2.8 9 9,0 

,0 92,8 99,0 100,8 94,8 88,6 

,0 99,2 109,4 108,9 102,8 97 ,6 

TIT 92)2 100)4 103)4 96)6 88)4 

,0 69,6100,2103,4 94,6 83,9 

— TO — 8772 — 99 7 8 "10 2 ,0 9 2 ;s " ’ WT* — 

,0 84,4 96,8100.2 93.2 81,8 

.0 09,8 94,0 84,2 71,4 

,0 119,2 122,6 124.4 122,0 117.4 
- ,0 1 07 . 9 114. 7 118, 7 110, 7 10«,2 
.0 121.2 128.0 130.6 124,3 118.2 


(f) e v = +8 . 


Figure 6.- Continued. 







TEST 586 f 
MICKBPM0NEI 
AMj’.EtGEG J I 
REP DISTtrt)! 


, if t «•»« TRANSPORT -f^fJwEL HALL C0KRECT19NS APPLIED, ATENCtP 

- tlFT | t D a Kbt. .5 W»iww*h 

** 7 cerrected fas rever«E«ati*»is HcafiR z 

i 2 3 4 5 8 7 8 910 11 

-,a ,0 .0 .0 7.9 15,5 17 V* *Y2 T.r -.0 .0 

0 .0 .n .0 47. P 24,3 21,1 40.5 90.3 .« ■ « 

b_ a o a L 0 0 n — — — — 

.0 .0 .0 ,0 77.? 3«,6 H6.2 73.0 70.0 .0 .0 

n .0 .0 .0 77, C S4i4 i;6.$ 73.2 69.0 ,0 .0 

" .0 A ,*f 76 ’1.4 W.n .0 .A 

*- - - - « » 04,0 l**. 6 75,4 68,4 .0 .tl 

85, 0 105.2 7*.? 70.2 


77,8 85,2 103.2 SO. 9 

50,0 97.4 102.6 8?, fl -rr.,? 

fi?.* iri.2 W7fl CT-.4 
A7.A <J7.6 l'l.A 91.4 54,0 



(g) P v = +12°. 
Figure 6.- Concluded. 





illlllglg ^jgsa5^5ss5.^.Bfe -.-ii m~ aiilrdibSinSKf 3sjSt3ii£3G8£gi 


^tmmmrnmmmmmmmm^mmmmaammm^m^^ i ■ 

^KHIlHHRRiSiilHlIiHHHIIIillB; i 


■MKgiHHHniHi 

; §Bn!i? 3 ig 


C0RRECTED PBR RE VERIER AT If NS 


mmmmsm 


(IMkiMHH 

RHIIlHIilH! 


Bgysipiiuii 




"pr -0S;* -«■; 

.0 09,6 94, 

.0 90,4 98, 


,D 92,6 90, 

,0 94.0 99, 

-Vtr -9r.tr ^ 
.0 9l,c 97, 
.0 102.2 106, 


(a) V = 10.5 m/s 


Figure 7.- Run 8, a - 0°, \p = 0°, a = 0°, 8 = 0°, 6 = 90°, 

fans 1 and 2, RPM = 3600Y v cn 
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TEST 386 Rl 
HICHBRhBNEi 
WSUBTDEim 
REF 0 1ST (f T } I 
OAlM, 


CBRR6CTEQ F*R REVERBERATES 


,0 S3. 8 60.0 79.8 73,0 70,8 

,0 84.8 81.6 80,2 72,0 73.4 

"78" 83.4 82,2 “827* 7T.4 OTTO 

,0 83.6 81,2 .80,8 73,8 67,0 

.0 82.8 80,6 80,0 73.6 68,8 


97.6 93,0 94,6 90,4 85.0 

91.0 94,6 98.4 91,8 86.4 

90,2 9T.-T '9T,r 93.2 85.2 


»V IVtlV iliiu 4V,1, »o,u 

,0 92.6 97,2 191,4 94,9 89.2 

.0 98.6 103.9 108.9 105.2 99.4 

'Y0' 92. < 95,8 101.4 98,6 90.8 

.0 91.2 96.2 102.6 96,0 89,2 

,(1 !!’, itii iii* »»*» 


(c) V =20.5 m/sec 


Figure 7 


Continued 
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(d) V =28.5 m/sec 


Figure 7 


Continued 
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TEST 306 I 

MlCMBPMe»*El 

ANSlElBECJT 

«tfc? BIST (FT.) t 


BVERAU SPL 

e » c«Att " 9 P t - 

PNDB 


.5 91.2 ?5.» 9A.4 

,f 94.7 9A.R !,*!.< 

Is 71 !« 97. A 1*1. < 

,5 91 «fl 9*.? 99.A 


(e) V =41.4 m/sec 


Figure 7 


Concluded 












(b) a y » 40°, Run 10. 


Figure 8.- Continued 
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RUN 17 PT 28 NIC s 


m 25 50 W 200 400 800 16* 3-f5 K UK 12.5* gg 

4n- t f it M «K 16 K Sr 

20 "«]■ A |T69 3(5 330 1.25* 2.5* 5* I0K 20* r 

r OCJAVE BAND CENTO* FREQUENCY, HZ 


12 5 25 50 100 200 400 800 1.6 K 3.15* 6.3 * 12J5* \ 

16 31 63 125 250 500 IK 2iK it 6K 10* 1 

20 40 80 160 315 630 1.25 K 2.5*; Jj 10*. jTl 

ONE-THIRD OCTAVE BAND CENTER FREQUENCY, HfZ 


r M — — i- - 

f Tr+ " 1 _ f" 

j-l - rtr t *■ « - 

,;.j ■.{. .. i — I — I 1 h— i — 4- • 

Ji : ** 1 -*™. 


RUM 17 PT 28 MIG 7 


-i -+“T;- 

-rm 

4ir- 4 - - 


rt^t 


4 20$ 400 800 16*. B.1&* 6.3K 12.5 K g2 

Hf 4m- 500 It 2jt -4* OK I6K 
%i g5 *30 ISBK .Uft J‘K I0K 20* r ^ 
OopmiE BAND CENTER FREQUENCY, HZ 


12.5 25 50 100 200 400 


ML* 3.115* 


t6 3t 63 125; 250 500 IK ; 2* V ; |3E ! ir~ 

20 40 80 160 315 630 ; l.2j?K jUli' 5* jlgl 

ONE-THIRD OCJAVE BAND CENTER F#.Q 


RUM 17 PT 28 MIC 9 



lit ' 2& $ 100 200 400 800 16* 3.15* 8.3* 12.5* g3 

-it- m -50- H 2|t- 4t 8t 16* i &r 

-i 20 i 40 , 30 160 315 630 1.25* '2.5* 5* 10* 20* r 2 

Ti I TQiW'lStM BAND CENTER FREQUENCY, HZ 


Tfc$l 386 PUN 17 

*Mu.t<t)EGM 

HfcF DI5TI FT) 1 
GAIN, 

'wtjtxfcfltaj 

1Z.5 


JVfcMALL SPl UU»3flB 

«*7t«AU SPL 

PND* C’BB 


i?o.- I2«,e 126.0 126.4 lie, a 

.0 109.'. 115 .9 114.3 112.1 105. * 
" 123,1 1?9.4 131.9 125.8 118.7 


(d) a v « 80 , Run 17. 


Figure 8.- Continued. 


m.lft. -Mr**- ^£5 



1 2$ 50 |400 ' 200 400 800 1.6 R, 3.15 R 6.3R 12.5 K g? 

+1f|“3h Ttfrf 125 ?50 500 1R 2k 4R OR 16R 5«i- 

i 'Zi ,_40 'ISO 315 630 1.25 R 2.5R 5k IOR 20K ? 

! ^ ;0WE-TVfRD‘5ctAV£ BAND CENTER FREQUENCY, HZ 


12.5 25 50 100 200 400 800 m\ 3.H3R *2M 

1$ 3! 63 125. 250 500 tR- “ir Wt 

20 40 80 ISO 315 630 1.251 \ ZM « mi M 

ONE-THIRD OCTAVE BAND CENTER FR£QUENC}Y,' HjZ 


BUK 18 FT 28 B4C 8 



12.5 25 50 100 200 400 800 1.6 R 3.15 K 6.31 12.5K 

16 34 63 125 ;250 500 t* 2R 4R 8R 161 wr~ 

_20 40 W 160 315 630 1.26 K 2.5 K 5K IOR 20K i 2 

CN^-THiRD OCTAVE BAND CENTER FREQUENCY, Hz 


12.5 25 50 t00 200 400 800 1.6 1 3.15 K (6.3 R I2J5R \ 

16 31 63 125 250 500 1* **- 41 L "8k 1161 < 

20 40 80 160 315 630 1.25 R 2.51? 5J ilOR^ 2p}R_jr 

ONE-THtRD OCTAVE BAND CENTER FREQUENCY, HZ 


4> 25.; 50 400 200 400 800 1.6 1 3.15 K 6.3R I2.5R g2 

j t r a i t: T»t tfr -250 500 lit 21 « 8* 161 %r~ 

+ ,160 315 630 I.2&R 2.5R 5R IOR 201 ? 

ONE-THtRoToctAVE BAND CENTER FREQUENCY, Hz 


:tf iSUFTyt 


- rOS-^L «Al 
»6t . )0-? HICR0EAO 

■ *■ BEvc.->3E**M'’aS 


,0 120. * 122.6 126.6 124,4 117, 6 
.0 109.* 114,5 lie. 2 111.9 104,* 
.0 122.9 126.0 131.8 126,9 118,6 


(e) a = 100 , Run 18. 


Figure 8.- Continued. 








(f) ° v = “40°, Run 19. 


Figure 8 . - Concluded 































Figure 9.- Concluded 
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12.5 25 5lD 100 , 200 400 800 1.6 R 3.15 K 6.3 1 I2J5.R 

+ 16 3r I it \m 500 IK 2R 4K 81 ISR 

2b ,40+ 8(0 : ISO 3l5 630 1.25 R 2,5 R 5X jl.OK 20R 

fONf-THlRD, OCTAVE BAND CENTER FREQUENCY, HZ 
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TEST 386 m 
rtiCR«?H0NEJ 
*K8t£tDg6> l 
RET 0I3T(FT)| 

ga!n« 

' FRgOT HEi nT J 


N0JSE DATA 

TEST 384 - Lift FAN TRANSPBRT •« TUNNEL HALL CiRRECTJPNS APPLIED, I 

— S P L ' "TN ‘ "DB" " R EL";"" i OD D2 HT C H89 A R — 

87 DELTA 87 C0RRSCTIO F8R REWEP96RATI0NS HC8RR 4 

i 2 J 4 9 8 7 ± 9 ID 3 

4,9 nr b 1 5 yo ia,o ii,a vo nr nr nr~j 

lg>,4 ,0 40,7 ,0 83,9 89,1 ,0 ,0 ,0 ,0 45,9 


10 


10 


10 


12,5 

16 


87,6 

87,4 

“WTO 


97,8 

97.6 

-rr-r 

96.6 
96.4 


,0 90,4 90,0 

,0 84,6 64,0 

nr 85*8 84,8 

,0 87.6 83.6 

,0 88,0 85,6 

,0' "897r 


,0 .0 

YD“ Y T 


89,6 


87 VB 
87,4 

- - 91,2 

,009,6 90.4 

* 93,4 92,6 


78,6 
79,8 
82V Z” 



117,8 
_ . . . ItOrf 
120.7 124,1 


..4 m/sec 


Concluded 
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12.5 25 50 100 200 400 800 1.6 R 3.45 X i8.3R 42.5* 

46 31 63 125 250 500 IX ^ 6* “16* — 

20 40 80 160 315 830 I.25K 2.51 58 !0K i20jjr 

ONE-THIRD OCTAVE BAND CENTER FREQUENCY, -HZ 


5 ; i 25 m, 200 400 800 I.6K, 3.35 K 6.3 K 12.5 K g2 

-30- -lt5 : 250 50 O' *R 4R 8X I6K wr 

;tt - 2 io 1 m , m }tm m m im zn sk jok 20 k ? 
-L l . ;oi^ 4 ^|iXtA.v| bandIcenter frequency, hz 


.4 ( iiJfcta 


ih 4 itoe 200 i400 800 M 3.»M W I2.5R %J 

125- 250^ 500 113 t* 4* 8K 16* 

-ja r 45 8 p |l60 315 1630 U$K J2.5* 5 K igk 20 r ? 

' ~ | jOtm-TbjlRlD ! OCtAVE BAND CENTER FRECHJENCY, HZ 


1 - 4 Q t 1 !.■■». 1. . i,.. i_ i... i ^». j _ j . i 1 i t [ t t t > t 1 1, k j ,1 m 

12.5 25 50 100 200 400 800 ] M\ 

(6 31 63 125 250 500 ‘ffH for 

20 40 80 160 345 .630 U6n JM iSf , 

ONE-THIRD OCTAVE BAND CENTER 


Tfe 5 T JB 6 

ANlij.fc<UEG) ! 
rtEF D ISK FT ) l 
GAIN. 

*HtD( HERTi 1 
12,5 


J»Vfc-ALL S^U >NC .HR 
*VbNM.l SPt ;.'RS 

■ ‘ftR 


llP.f 113,2 
KJU ,* 101,1 
m.# 113.2 


(a) a = -4°. 


Figure 11.- Run 29, = 28.5 m/sec, ip = 0 , a = 0 C 

= 90°, all four fans, RPM = 36^0. 


120 


m 28 50 100 200 400 800 UK 3.15* 6.3 K 12.5 K §3 

-It » -tJI ~1*5 ~250 500 it n U 8K 16 K 

40 m _ 160 315 iqo 1.25J 2.5K 5K (OK 20 K ? 

O^-T^lROj OCTAVE BAND CENTER FREQUENCY, HZ 


!2.5 25 50 100 200 400 800 Ut| 12.84 i ’ 

16 31 63 125 250 500 +K tt tt M >10*-- 

20 40 80 ISO 315 630 1.2SK |2.$Kj Jifc tlOK , 

ONE-THIRD OCTAVE BAND CeSteS^EQUENCY, j ' 



Imm 

Jrrm 

mm 

mm 

l-iNM 

: S5 


r 



• ' •! 



L. 

± 

W.3M 

:S 


r '-t rf-f 


i -W MO' M0 ‘1.6*; 3.16* (6.5 ft 12.5* 
li 5 ' 2 50 -m- T*~ 61* - TO*- - -W- 16* 

' 166T 5|5 630 US* jZJ[S)_ 5k !I0* Z0 ! * 

iScTAVE BAND CENTER FREQUENCY, Hz 


12.5 25 50 100 200 . 400 800 ilJIM WM-S 

16 31 6i MS -MO 500- -r-Ht-f- F Ttt . 

20 40 80 160 315 630 l:M* h TOTTm 

ONE-THIRD OCTAVE BAND CE^TER PHEQUE 


TEST OB 6 1 

HICH0PK0NE1 
ANQLElDEOJt 
REF DISTIFT)* 
CAIN, 

FRE81HERT2) 

12.9 


TEST 386 - vlfT FAN TRANSPORT - " TUNNEL HALL CORRECTIONS APPLIED, 

„ t SPL IN 08 REL. .0002 KICROBAR 

29 D6LU 2 CORRECTED FOR REVERBERATIONS 


HVEkalL SPL «NC3RH 
OVERALL SPL C.TRR 
P.VOB CBRR 


117.8 119,0 
99.9 101.5 
113,5 113,6 


(b) a = 0 C 


Figure 11.- 


Continued 







Tti'. JD6 
I VulfciUEG) J 

«V CISTfFTJ, 

12.5 

16 


6 JO 
CKO 
1*100 
1250 

uoo 

2000 

2500 

3150 

4000 

5000 

6JC0 

0900 

lOOQO 

12500 

1S0C0 

20000 

WE "ALL 5^1 NVC^W 

•VfcHfU SPl C'«« 
P«DP CvSHO 


MSf- D*T, 

FA> TS**:5PJi«1 

SPL I Of PEL. 

i cFApt-cn 1 *?•) 


76.? 


76.2 


ftgvf=atR*Ti.-\s 


76,6 95,2 

77, a 35.9 


62. 9 

81.9 
81,2 
81.2 
til ,6 
60,6 

80.8 81,6 
HQ.S 61.8 
62,6 83,8 

80.? 81,4 


83.2 83.0 

84.3 84,6 

86,2 86,6 

65.0 85,2 

V2.4 9?, 9 

92.4 93.fi 

84 ,# 85,0 

02.1 92.6 

65.6 85,2 

62.2 82.6 
79, C 78.4 

74. 5 72,6 

67.6 66,4 

65. C 65.0 
65,0 65,0 

117.4 118.2 

99.6 190.9 
113,3 113,7 


96.2 

97.6 

95.6 


90.6 

90.6 

89.6 

90.0 
91.2 

93.0 


f 91,2 
■ 101.2 
a lOi.? 


: 89. f 

' 85,9 

' 81,2 
) 71.8 

) 72,2 

121.8 

111.3 

122.1 


.0 11,4 


,3 


.0 .6.4 

.0 76,6 ,0 

.0 75.2 ,<> 

.0 97,0 i3 

.0 97,2 .0 

.0 57.6 ,0 

,0 :*,8 ,( 

.0 95, t) ,6 

.0 1 '1.4 ,0 

,o n,J .o 

.0 1C2.8 ,0 

.0 1-0,0 ,0 

,0 1-9,9 o 

.0 ;70,a ,0 

.o m .2 .o 

.0 1-5.0 3 

,3 1-3,6 j 


,0 1?4.4 
,C 11 6,8 
,0 1 3 J , 5 


(c) a = 4°. 


Figure 11 


Continued 







ISf DAT! 

TEST 3«6 . IF 1 F*» TR^SPJIRT TUNNEL WALL CORRECTIONS APPLIED, 




' 



SPL ! * 

r* REl . 00n2 H I CRJlfcAR 




TEST 3fl6 

RUN 29 

C6LTA 

4 


CORPKCTEt Fit. R£vEB8E*<ATieNS 




lICHPPrtJNfi 


i 

2 

3 

4 

5 6 

: 8 


9 

10 

11 

AN&LE(DE3>i 


3.7 

3,7 

,0 

.'.3 

.[ .0 

14.5 

0 

0 

7.3 

,c 

Bfcf OJSTtfTji 


120, Ci 

120,0 

.0 

60,0 

.< .0 

31.0 

0 


60,0 

,n 

GAIN, 

FHty<HfcRT2> 


0 

0 

r 

0 

0 

0 

0 

P 

0 


12.5 


74.4 

89.6 

.0 

101.8 

.0 .0 

79,6 

0 


,0 

.0 

16 


75.8 

87,6 


100,4 

,C .0 

»3.8 

0 

,0 

,0 

,0 

20 


75,8 

85.8 


99. « 

.1 .0 

“1.2 

0 


.0 

.0 

25 


75,2 

85,0 

.0 

99,0 

r ,o 

93,0 

0 

,0 

,0 

.0 

61 


76 .4 

85.0 


98.8 

-i .0 

46.2 

p 


.0 


40 


74,2 

83,4 

.0 

97,2 

.0 ,0 

*6,0 

0 


,0 

!c 

50 


73,8 

83,4 

.0 

96.4 

.9 .0 

44,6 

0 

,0 

.0 

.0 

63 


76,0 

84,8 

.0 

97.6 

.0 .0 

46.6 

0 

.0 

.0 


80 


75.2 

81,4 

0 

95,6 

r ,o 

92,0 

n 

.5 

,0 

,r 

ISO 


77.8 

81,6 

.0 

95,2 

.0 ,0 

$4,2 

0 

,0 

.0 

.9 

125 


79.6 

B2.0 

a 

93.4 

.1, .0 

95.4 

0 

.0 

.0 


160 


80,6 

81,8 

0 

94,0 

,9 .0 

97.0 

0 

,9 

.0 


200 


80.6 

62,0 

c 

92. f 

,0 .0 

95.4 

0 

.0 

.0 

.0 

250 


83,2 

84,6 

.0 

90,4 


9? , 4 

0 

.0 

.0 

.0 

315 


81,4 

82.8 

,c 

90. * 

jO .0 

97,8 

0 

,0 

,0 

.0 

400 


81,0 

81.4 

.0 

90,2 

,0 ,0 

98.4 

0 

.3 

.0 

.0 

500 


92.6 

92.8 

.0 

90.2 

.0 

96.4 

0 

.0 

.0 

.« 

630 


84,8 

84,8 

;o 

90.2 

,9 .0 

99.2 


.0 

.0 

,P 

900 


82.8 

84,8 

.0 

94,0 

,8 .0 

19?. 2 

c 

.6 

.0 

.0 

1000 


64.8 

95,0 

.0 

94.8 

,0 ,0 

194,0 

0 

.0 

.0 

.0 

1250 


87.2 

87.4 

.c 

95.2 

> 3 ,0 

103.6 

3 

.0 

.0 

.n 

1600 


89, 6 

85,6 

,c 

91.9 

,P ,0 

10P.8 

,0 

.f 

.0 

.0 

20C0 


92,6 

93,4 


101.0 

.0 ,0 

110.8 

.0 


.0 

.0 

2500 


92,4 

92,8 


101.2 

.0 ,9 

113. « 

,0 

.r 

.0 


3150 


85,8 

89.6 

.1 

92.2 

.0 

i B 2.a 

.3 

.t 

.0 

.0 

4000 


92,6 

92,2 

.0 

99,4 

,1 ,0 

ip *. 8 


,n 

,0 


5000 


85 ■ 4 

85,2 

Q 

93.6 

.** ,0 

193.4 

.i 

.? 

.0 

•t 

6300 


82,6 

82,2 

0 

93,0 

,0 ,0 

164,9 

,9 

.0 

.0 

,r 

8000 


79.2 

78.4 

,0 

90.4 

,0 ,0 

f>2.6 

, r_ 

,n 

.0 


10000 


75.2 

72.2 

,0 

96.4 

.0 ,0 

99,6 

,0 


.0 


12500 


100,8 

66.4 

,0 

81,4 

,S ,0 

94,2 



.0 

.0 

160QO 


77.2 

65.0 

,0 

73.9 

.0 ,0 

»6,2 

,0 


.0 

.0 

20000 


81.4 

65,0 

,.p 

73.4 

.0 ,0 

30.2 

9 

.0 

.0 

.0 

6V6KALL SPL 

UVCtfRR 

130,0 

118,4 

,0 

122,8 

.0 .0 

126.2 . 

,0 

.0 

.0 

,.e 

OVERALL SPL 

C2RR 

103.3 

101.3 

.0 

m.6 

.0 .0 

117.3 .0 

.0 

.0 

,’h 

PNBB 

C9R« 

113,6 

113,8 

■s 

122,3 

,f ,0 

131.0 

0 

.0 

.0 

,0 


(d) a = 8°, 

Figure; 11.- Continued. 







rtST 386 j 

■iicmsPHUMg: 
ANttLt(.UE6M 
SEF ClSTtFTJj 
3a In. 

FfifcOtHfcfiTi) 

1 2.8 
16 
20 


, .MSF IHTa 

IfeSI 386 .in FAN T»aaiSP 0K1 TUNigEi. V.AU CBRRECT (fNS APPLIED 

SPU V. Dv «€(.. ,001? *ICRI!8 aS 
29 DELTA 5 C?BPFCTFC r /R fiEV c P8Efi*T I jns 


.0 101, P 
0 99,6 

,0 99,6 


630 
800 
1000 
1260 
1600 
2000 
260 0 
3190 
4000 
6000 
6300 
6000 
10000 
12900 
16000 
20000 

OVERALL S?L UNCBHS 
8VERALL SPL C«RR 
PNDB M*R 


116.2 118,6 
99,8 101,1 
113,7 113,9 


,0 92,4 

.0 94,2 

.0 92,2 

.0 90.2 

,0 90,8 

.0 90.9 

.0 90.0 

,0 90.2 

.0 93.4 

.0 94,6 

,9 95.9 

.0 92.2 

,0 100,4 
,0 101.0 
,0 92.2 

.0 99.2 

,0 93. A 

,0 93.0 

,0 90.4 


,0 122,0 
,0 111,2 
0 122,0 


<>4.8 

*7*2 


.0 126,2 
,0 116,9 
,0 139. 6 


(e) a = 12°. 
Figure 11.- 


Concluded 



















Figure 14.- Run 42, - 0, a 

6 =23°, Fan 3, 


i ‘12.5 r ¥| 80 * $0| M 400 800 !.tK 3.15 K 6.5H 1215 R §§ 

-- ftS] -5D0 t* •«- rWi |r 

‘ , 10 i(L J 160’ ai 630 U5*_Z5jl Jl* jOK, tOK ? 

I 1 4n --t^D! octave b^no center ereqiJency, Hz 


TUT 3t» • UrT (TAH TRANSMIT 2.1 MnL MU. CiRRECTjINt ALLIED, *T€«Cjfl 

SWl in DH HEL. .e082' , M C«B a* W 

TEST 38» RUN 4? DELTA 11 CiRRECTED MR REVERBEAAT tCNS 

“ - - 

manciTT 
BE? DlST(fT)| 



= 0°, \p = 0°, a = 0°, 3 = closed, 

T V V 

RPM = 3600. 




600 iLBKi 5.15 K ,6 M W 
ik t*r*r^r\-TW? 
30 1.25 k i2j!Oi JM±1 


BAND CENTEFt 














IdSVO 











icdb&r 



Figure 16.- Continued 
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TfcSl 306 Rl 
BlCHBRHBNfcl 
AN O l E ( P EG ) I 
REF DISTtmi 
GAIN* 

FREo{«g«rrz) 

12.9 

16 


yso- 

600 

1000 


12900 

16000 

-20000 - 


SPL IN 03 »EL. ,0002 HICR00AR 
4 5 6 7 0 9 

- -TO - — 779 — 1 9 , 3 1 7 ; 9 772 T75— 

.0 47.e 24,3 21,1 40.5 0D.3 

0 20 20 10 20 20 


73.6 

73,0 


76.0 

72.0 


73.0 70,0 

72.0 69,6 
-7T70 — 7174- 


60. 0 
68. 4 
0 7 .6 ' ' 


71.4 
73.2 

77 .4 


71,4 

74,0 

-7*7*” 


70,6 72,9 

74.0 75,2 

7 9 . 0 00 ,4 ' 


74,0 

72,4 

~7TTtP 


,0 69.0 

.0 71.4 

' "",0 72 ; o 

.0 76,0 

,0 70,2 

.0 ‘75,8 
.0 72,4 

.0 73.2 


,0 ,0 ,0 ,0 


02,0 05.2 85,2 05 

07.6 08,6 90.6 “ 

14,0' ~ ~ ' 


02,2 
S5.8 

TTY? — 337* — 037S — 8377” 


84.6 68,2 94,4 69,6 
65,2 89,0 93.8 90,0 87,0 
93 V6 ' 10 0 7 » 1 07 ; e — 9*73—9974— 




04.2 07,6 93,4 89,6 65.6 

04.2 07,0 97,6 91,0 06,6 

M74 00, 2 9 3, 0 6976 ' 64,6 ' 


79.0 04,6 91.4 88,0 03.6 

._ 79,6 63,4 91,9 90,2 03.4 

“TO™ 01.2 #9,0 -93t0 162.0 W?*" 

.0 71,0 00,0 88.4 88,2 82.0 

,0 67,4 73,6 81,2 04,0 70.6 

, 0 6 3 .4 — 70 ,4 7 6,6 6 8 . 0 0 7 ,4 

.0 99,0 102,2 110.0 106,0 104,6 



TEST 306 
H1CRBPH0NEI 
• A NG L E ( B EG? I 


SPL IK 03 REl. .0002 H1CR09AR 


20 

-70 

-.0 

“70 — 


'"TS'i'T" 

"73.4 

~01VO" 

-rmr 

“7773— 


“7077 

23 

.0 

.0 

.0 

.0 

76,2 

76,0 

83.0 

70,0 

76,6 

.0 

82,4 

31 

,0 

• 0 

,0 

.0 

78.6 

78,6 

80.0 

7C, 0 

77,0 

.0 

02.6 

"tff— 





“7070“ 

77T2- 

80.0 

70', 0 

"7V.2 


“STTir ' 

30 

,0 

.0 

!o 

.0 

77.8 

77.0 

ac.o 

70.0 

61.4 

!o 

02.4 

63 

,0 

.0 

,0 

.0 

80,2 

80,2 

02,0 

70,0 

00,2 

,0 

82.8 
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TEST 366 Rl 
MCROPH0NSI 

ANGL E fOSOH 

REF DtST(rT>t 
GAIN, 


SPL IN 00 Ml, >0002 MCR0FAR 


47,0 24 Is 21*1 40*5 eols 11” 

10 10 0 lO 10 0 


' 12.5 


,0 04.0 85.0 90.6 63.0 68.0 

.0 76.8 84.8 05,0 62,0 05,3 

TO 7778 7978 3378 5373 397T - 


04.6 

03.0 

—81.8 


129 

130 
200 
250 


6300 

8000 

10000 

12500 

16030 


,0 01,0 81.2 *2.0 
,0 03.4 85.8 36.4 

.0 B1 T .U — 0 7 .6 R9.4 


60.0 
60.0 
60. a 


04.0 

85.0 
0074 


94.0 96.0 l-r,4 

97.* 99.4 1?4.8 

9 9 .2 tttTt 1*979- 


49.0 95.2 

69.0 97.0 
6 ? . 4 I O C. 6 - 


. 97.0 99,2196.6 

.0 102.4 106,0 112.2 
— rO — 98.2 1 0 1. 6 1 09 .6 - 
.0 94.6 98.2 107.4 

.0 91.4 97.0 155.4 

-rO 09.4 95r9T*«.5> 

.0 *4.2 94,0 132.2 

.0 02.4 «7.4 97.0 


i.2 96.0 

71.0 93,0 

OOrfr 91v* 
69.4 95.2 

65.6 01.4 



.0 114,6 llT, 6 127,0 81.2 H6,4 

. TJ I2* rr Iir.1 iso,* *3 ,r iw.y 


TEST 306 
1 CELT* 


SPL V 0? ML. .0032 MICR00AR 


REF OlSTIFTH 
GAIN, 

FNE» INERT*) 
12,5 


1000 


1600 

2000 

WOO 

3150 

4000 

6300 

8000 

10009 

12500 


"Trig ITil 2l!l 40 1 5 
10 1# 10 lO 

73.0 65.6 79,0 

72.0 85,2 78.0 

-7375 — 5772 — 7070- 


".0 76. 7 

.0 75.4 

.0 75,6 

,r "74,-0- 
,0 72.0 

.0 76,2 


79,0- 

03.2 
93.6 
« 
82.4 

86.3 


77,4 70,6 01,2 

70,0 75,0 79,6 

7070 7*.T 77.0 
70,0 74,0 75,6 

70,0 76,4 79,4 


TO — 0572“ 
,0 83,0 

.0 05.0 

-,P -07*4“ 
06,2 
07.6 


77.0 85,0 87,6 

83.0 87.8 94,8 

80.0 06,-8 04.1 

83.0 05.8 87.0 

03,6 88,6 87.8 


— , - O ' -"9 7 V 0. 
,0 08,2 
,0 87.2 

itr-oorr 

,0 85,2 

,0 85,6 


8 ?;B 8 7 .6 - 

83,6 49.4 07,8 

06.2 91,4 90,0 

8870“ 7370 -9 174 

07.3 94,6 92.6 

00,6 95,6 92,6 


> ■ 1 02 ,; 


79.0 

79.0 

70.0 

70.2 

70.0 

78.2 
77,9 

79.0 

01.0 

33.0 

84.0 
54,(1 
64,4 

07.0 

8 4.6 

05.0 

86.0 

8974 

89.6 

89.2 


' i gp .r - ixyn n 

80.6 96,0 92,2 

07.4 94,6 91,0 

87.8 *r,8- -tr,8- 

05.4 93,4 91,0 07,6 

06.2 96.2 91,6 SB. 0 

6 4. 6 9t n< 9 0,4 6 7 .0 

81.0 91.4 60,4 65,2 

41.2 91.8 69,6 85,2 

82.8 92,9 90-.6 

74.8 88,2 86.0 01.6 

70.0 80.0 77,8 72,4 


TEST 486 RUN 
8J CR4PH0NE 1 
ANGLE* O EG- U - 
REF U 1 ST (FT ) l 

f REO'HERTJ) 

12.5 


SPL I?6 08 REL i ,0002 hIcRPBaR 


16 




1670 

23T0 

2500 

3T5C 

4200 


6-1 7C 

60-0 
10790 
1250 0 


87.4 


34.2 >•.7,0 32.6 90.4 

84.4 37,8 9i .6 9C.2 

'SS.IT SF.8 -37.8 88.4 

02 . t 37.2 *7.2 07.2 

“ * 9C.0 ~t . 0 ~7.B 

*9.0 e 5*2 92 !« 92! 8 

92.' 07.2 9*. 2 96.6 

3?.»- ”7.0 ?r-.0 32,4 

89.2 91.(1 ?3.A ?«.' 

91.6 91.,0 93.0 94.3 

92,C 52 • 6 9s!a 36 1 4 

52.2 98,4 9*. 6 97.8 

57.9 5*,2 TTY* 

93.4 56.4 101.6 95.6 

56.2 5R.8 1-4.6 1*1.8 


56, (1 

84.* 

*3.6 


91.6 

92.2 
-92 0? 

93.2 
93.(5 


9*. 6 

9 181,4 1*1,2 1*9.2 194,8 i*?’« 
.5 128.8 1*7,4 114,9 111.9 11*. 8 
.5 -96. 'O’ 94.4 X"*.?T**.4 98.0 

■ > 96.4 9*. 8 1.-5. 4 1*1.? 98.2 

.0 101.6 1,9.0 11", 6 1*6.9 1*3.9 

"VO 93 .7 94.6 1 /.6 9 VV1 9*70- 

91. f 51.01,1,0 97.4 73.* 

9?.' 91.0 1*1.2 97.' 92.4 

.f *7.0 St-i-9- 99.0 109.0 97.0 

56,6 ?4.2 97.0.100.7 96.8 

79.* 74,4 71 .6 9*.* 69.8 

■ 0 7 4.4 7* ;2 86.4 9 11 */ 91.6 


(a) Run 1. 


Figure 20 


Uncorrected data listings 



REF OtSTtrUl 
0*1 N» 

“F*SOtWE 8 T 2> 

12.5 


SPL IN U8 REt. ,0032 * 


HEF OIST(FT) I 
GM*. 

FPETtHERTH) 

12.9 


SPl IN ?? PEL, .009? 'HC°r-3iB 


•4,3 81,1 49,5 80,3 


90.8 92.2 97.2 96.8 9*.? 


jfl 94.2 92.4 98,4 < 

.IT ?Z7~T '93.6 ■ V7.8 
,0 92,4 94.6 9«, 8 1 

,C 94.4 94.4 98.4 • 

. 0 9 5.2 9*7 0 — 99 .8 < 

.0 95,8 96.2 99.8 1 

.0 94,8 96.4 ir,8 1< 

!o 96*2 ??!« irpU i- 

.0 96.4 :1"1. 4 196.2 n 

.8 1 3 1.4 1 ^ 5. 2 i ...9 .a K 

.0 101.2 102.2 15?, fi l< 

. 0 113.4 111.4 1 2 1.4 l; 

!n oolft lra.4 137 1 4 1! 

.<! 104. ft 1J7.A 113.2 1! 


1^*6 * 


57.R- c t;z nt.-tt 93. T 90.4 

»6.2 9*.e 7.6 92.4 9f,«; 

*7.fl 91.4 -9.6 93.* 91.6 

90,0 91.2 "9 7 .8 9 5.» 9?V2 -- 

93.6 93.2 97.6 96. R 95.4 

95.6 9J. 4 99.8 99.6 96.6 

93 ,1T 9». ?. 97. S 97.4 96.2 


,R 98. D 97.8 161,6 l»-.ft 98.0 

i-9 97.8 97.4 \*9,9 99. p 

,3 96.8 76.8 162.6 l 97 -.ll 98.2 

.0 97.2 99.2 1 "3 .4 109.4 99.2 

,(! 99.8 151.6 1-4.6 104. R lfl.4 

13 102. H IH.B 1"V.6 1 C7 .S 1 ? «;4 

,0 162.8 l,*?,# 1:9,2 107.6 104,4 

• r l n 6 > 4 1-7. 7 lif.6 110.6 177.6 

,C Tll3.ir 2l2.2~17t.2- tl*.9 II*. 4 
101.5 I'M.? t'4.6 105,6 102.2 

,8 131.8 l r *.2 1-9.6 107.2 1C3.2 


'6.4 109.8 153.6 99.2 

'*.6 1*7.4 102.0, 97.2 

9.3 1 - 4.6 13 -. 6 94,2 

.4 1-9.6 101.2 9*. 8 


TE2T 38* ■ LIFT FAN TRAN IRON T "S^Nt^ONWI 


1.2 99,0 97,6 

M 92,0 54.0 


TEST 386 HI 

m.ickbRhbnei 

iNGtf tfieai r 

REF OtST(FT) | 
G*tN, 


SPL IN 08 RELv .0002 HICR8BAR 


' v tv OilU 

,0 89.2 95,6 109.2 86,4 80,4 

0 89,0 94,4110,0 87,4 83,0 


97.8101,8104.4101.4 97,0 
98,6101,2103,8101,9 97,2 
~ 99.4 101. 6 104.8 10 279--9B7T- 
100.2 103,2 104.4 102,8 98,6 
101.2102.8109.2103,0 99,4 


,0 92,6 100.0 103,8 103?6 94,8 

.0 86.8 93,8 97,2 91. ft 82.4 

VTT 81 85,8 ' 8 9 , r ~84 .2 8 1.8 

,0 119,4 121,6 124.4 122.0 117.4 


SPL IN 0B REL, .0002 NlCRBflAR 


0 96.0 100,2 100.6 63,0 83,0 

0 94.0 100. g 99,0 82.0 62.0 

0 94)4 98.6 99 1 a 83*6 80*0 

0 95,4 96,4 96.6 65.2 82.6 


.0 93.2 95,6 96.6 66,2 69.4 

,0 94,6 96,6 160.4 94,8 92.4 

70 9576 97.2 WiT" -9570" 94.6 

.0 98.6 99.8 10*,2 102.4 97.8 

,0 100,0 100,8 104,2 102.8 99,8 


(U 1VC.U 4I*3,( 1U3.0 

.0 101,8 105.2 105,6 104,2 101.4 

,0 103.6 106.4 108.0 106,6 103,2 

.0 105.4 1 0 6. 2 109,8 1 0 6.0 104.8 

.0 106,4 106.8 110,2 108,2 105,0 

,0 115.0 117,6 119.0 117,0 112,2 

,0 110.0 11 2 .6 114, 0- 111,6 10 7 .6 

,0 104.2 107,2 109.0 106,2 102.6 

,0 109.6 113.0 117.0 112,2 106.2 

70“ 1887 2' 109.8 112.4 105,6101.4“ 
,0 101.2 105,8 110.0 104,4 100,0 
.0 96.2 104,0 106.4 101,8 96,4 


119,4 122.0 124,2 121,0 U7.< 


TEST 386 I 
mIck»ph8nE« 

AHOLEfOEOJI 
REt OtSTlFTli 
0A]N, 


SPL IN DB REL .0002 HICR88AR 


0 119.0 121.6 124.2 120.6 117,2 


(b) Run 1, Run 2. 


Figure 20.- Continued 



A, ATE'iCig 



TEST 386 Rl 
8lCH0PH8N£t 
AHBtffBWSTT- 
REF OtST(FT)| 
CAlH, 


IDO 

125 

~rsu — 

2oo 

250 

TI5“ 


1600 
2000 
' 25U0 


8300 

6000 

■ ' t OOO'ff 


EVER ALL SPL 


! 


TEST 386 « lIP* FkH TRARSP8RT Ng TUNNEL MALI CORRECTIONS, 


2 DELTA 6 SPL IN 09 REU .0002 HJCRgBAR 

1 2 3 4 3 6 7 8 * Ifl 11 

"“IT" "'iff” — ,7T '“iff Tiff" 1573 T779 T,2~ *76"" iff ,0 

>0 .0 .0 .0 47.0 24.3 21. i 40,9 80.3 .0 .0 

oooaoooaoo o 





89.0 01.8 159.2 83 , V 85.6 

87.8 02.0 109.0 70.2 90.0 

91,2 94.2 108.8 94.0 91,2 

98*0 98 U 107*6 102*2 9*!* 

98,4 103,4 106.8 101,6 98.8 

■"98T2-n?.6 iP?,8 99,4" 


».a 102, 
L.O 102 , 

ivoiro, 


2 10 *. 0 
4 1C5.0 
TTfflTr 


TO 103- 

1 0 106 
.0 Ilf 
.0 110 - 
.0 103 
.0 139 


ttot ; 

6 109, 

4 118, 
TTT3T 
8 108, 
,2 113, 
JiaiTOTt 
L.2 106,4 
7.6 104,1 


2 UO.Z 
8 110,0 
0 118,0 
rw 
0 108,8 
« 115.8 


i. 8 105.0 
) .6 103.2 
1,8 97,0 


102.2 97.*. 

102. 9 98.6 

'101 VS — 9776 

103.2 99,6 

106.2 102.2 

107.8 104,4 
108.0 104,2 

117.6 112.4 
'HITS TO ■ 

105.8 101.6 

111.8 108.6 
108.2 104.4 

104.6 99,6 

101.6 95.8 

99 ,6 93.4 


.0 .0 .0 .0 119.2 122.6 124.4 122,0 117.4 .0 .0 

TO 70 TO . 0 1 3 2.8 1 33 i t 13 7 . 5 1 39 .1 13 0 . 5 70 78* 


TEST 386 Rl 
NJCRVPHflNE I 
AflftLEtfffffTT 
REF DtST(PT) < 
oaIn, 

frEo i he rt ii 


SPl IN 0B REL, ,0002 HICR8BAR 


87.0 90,0 110,8 85,4 81,4 

86.8 91,0 111.2 83.2 83,2 

8 7 .« 89,4 "' 110.6 66, 0 83.0 

87.1 91,2 109.2 90,8 89,4 

90,0 93,4 108,6 92.6 ” 


— 

800 

1000 

1259 

1600 

2000 

— -mo — 

3150 
4000 
9000 
6300 
_ *°°° 
12500 


,0 .0 99.6 102,4 164,4 102.2 97.8 

>8 .0 100.8 102.4 104.6 102,4 96,4 

“70” ,0 101,0 103,6 104,0 101,2 — 9 9 ,4 

.0 .0 101,4 104,2 105,2 103,4 99.4 

.0 .0 103.2 106,6 108,0 106,2 102,6 

-nr .0'~IO67trT~P9 .0 110. 2 1 0 8, 2 104,2 

,0 ,0 106.0 109,4 110.0 107,8 103,6 

.0 ,0113.0117,6118,2116,2112,6 

TTr .0 109.8- T13. 0 113.2 110,6 10 7 .2 

.0 .0 103.6 108,2 108.8 105,6 101,6 

.0 ,0 **«■* ***** *“■* 107,2 

!o |o loola 10 t!o toola 104,*2 99,'z 

.0 ,0 97,6 104,4 106,2 101,4 95,8 

“TO ,0 9 5, 2 11 3 7 0 " 1 0 4.8 — 9974 — 937tT 

.0 .0 92,2 101,2 103.4 99,0 93,8 

.1®- *9 86,2 93,6 97,2 90,4 82,4 

.0 .0 119.4 123,0 125,4 121,0 U8.0 

"TO nr 1 32 . ' 6 1 3 6,0 1 37 , 9 134,3 130,4 


I 


TEST 386 RUN 
BICRRPWBREI 


REF DlSTlPTM 
OAlN, 

rw g a tR Er m — 
12.5 
16 


23 

31 


1670 
2050 
• 25 0 0 - 


6300 

8000 


OVERALL SPL 


TEST 386 « LIFT FAN TRaNSPBRT ^Na^uftNEl WALL CORRECTION! , a, ATErC|> 

O DELTA 1 SPL IN 08 REL, ,0002 MICR88AR 

1 2 3 4 3 6 7 8, 9 10 11 

,'o Jo lo !o 4r0 24|s 21)1 40*5 80 1 3 jo X 
. 6 0000000000 



85,2 91.6 101.2 *5,6 

87.6 91,6102.0 ' 

' 8 5 . 0 


83,4 
81.8 

99.6 "ffi:* — wnr 


82.(1 88^4 99.0 81,4 

86.6 90.0 97.8 67.6 

93! 8 94,4 100. ft 97^4 92 !(! 

96.6 95.6 105.2 98.(1 96,4 


93.6 T,,n *■. -- . o ,,,t T1.,« 

97.(1 99.2 101.4 99.4 96.(1 

97.6 99.4 If l.ft 99.4 96. f 


1.6 101 . 
1.4 191, 
L. O 1 03 


1 . ft 1 0 9. 1 
.n 105 . t 

.7 ns.; 


.2 1*3.4 id. .4 
,2 1 ( 13.2 1 * 1.8 
,2 1 " J .8 l * 3 .g 

3.0 104.6 103.0 

5.2 197.4 105.6 1 

7.2 109. 2 lOT'.ir 

7.0 106.8 156.2 
5.4 119.2 116,4 
TT ff - 11 5 .4 113.8 ' 


1 5 4,2 
10 $. ft 
112-6 


19.8 1*4.0 108.4 103,2 9f\R 
97.4 191.6 106.9 150.4 95.2 

9 Trr-t? 372 "rrr 1 — 


r i S T.ft 1 37 .1 1 3 4.1 ' i S TV ff- 


TEST 386 ■ LIFT FAN TRAwSPBRT ... 


TEST 386 Rl 
MlCRg PHftN El 
A 5 GlSTBf$ 7 r 
REF t> IST(fT) ) 
OA I*J, 


SPL IN DP REL. .0092 NICBpRAR 
4 5 6 7 8 6 

tt T^--r 5 rr 1 7 . 9 ~rrr -*nr 

.0 47.0 24.3 21.1 *0.3 80.3 


freluhertei 

12.5 

16 

79“ 

23 

31 


.4 

.9 

TIT 

.9 
• 0 

,ft 

,0 

TTT 

.0 

.0 

■ft 

.0 

,0 

.0 104, ft 192.1) 143,4 so, ft *9,1 

.4 141.8 102.2 1*2.2 82,4 82 , n 

Vff'iftl . ft 'in .2 97 , ft - — R'2‘. 4 Rl , f 

•ft ICO .8 9*. 2 07.4 *5.9 81, f 

..ft 9ft, 6 98 ■ ft 9*. ft »3.« 92.6 

,0 
• 0 

*0 

.3 

.0 

Tir 

ic 

50 

63 

80 

100 

125 


.ft 

.9 

,0 

,0 

,1) 

’.ft 

.0 

.9 

.ft 

.0 

Tff 

•o 

.’J Vft.R 94. B 40.6 81.8 — 8T7T 

.ft 96. ft 93.6 a?,ft 00,0 80,0 

.C 96,2 96.2 *9 .8 67,4 83,2 

• 4 96.2 97,*4 9?i4 96!? 93l(t 

.ft 97. ft 97.6 18". 6 97.2 94.4 

,n 

.0 

-nr 

,5 

,0 

♦.0 

,.c 

200 

250 

315 

400 

300 


•ft 

!o 

,n 

.0 

.ft 

'.9 

.0 

• p 
.ft 

,e 

N 

•ft 

TO — 98TP — V9.H i:* .4 — 0778 — 93.1'- 
.0 98.0 1P4.4 1-1,3 1*5. ft 96.0 

• n 98.8 lf‘.6 iOj.ft 99,6 96.4 

!c 15fi!2 142i* Iftsift lot!* 97 1 ft 

.0 151,6 102.2 143.0 1*2,0 97.8 

.C— 

.0 

.0 

!ft 

.0 

Vr 

^4 

*03 
10 JO 
t2W 


.0 

.p 

.(* 

.9 

-■,o ioi,F H3.8 lex.a i9i. v i'"j,4 
,3 1*2.2 153.8 154.0 1P?,6 iP'.O 
,0 103.4 165.8 107.4 106.2 1C2.8 

TO — 

.0 

.0 

n 

.r 

1600 

2990 


*.9 

.ft 

*0 

.0 

.9 

.8 

“."0 113.4 107,8 14ft-.ft- 1C6.H Hftvft- 
>0 108.2 108.0 158.8 10*.4 1C3.2 
• ft 115.4 113.6 118.0 129,0 ill. 6 

in 

.0 

!r 

3130 

4000 

"5990' 


!o 

,p 

.0 

,.e 


"'.I) 119.6 111,8 11J;2 114,;! 

.0 103,4 186.8 1*8.2 194.* Id. ft 
19*. ft 111,0 119.6 111,4 107,2 

• — m — 
.0 
.0 

.0 

6300 

0950 


to 

.0 

!o 

.0 

.0 

- .0 105.2 1*8,8 109.4 107.8 Id. ft" 
,5 194.0 174.2 inp.6 152,6 98.4 
,0 97,4 I'M. ft 1*3.6 99.8 95. p 

Ttr 

.0 

.0 

,0 

.0 

12500 

16000 

20900- 


!o 

.f 

Tff 

.ft 

.0 

"Tir 

!ft 

.0 

~r 

-"• n 94.8 152.8 V $.8 V/.8 — 91. ft— 

.0 90.6 97.4 172.4 10.’.* 92. ft 
.3 2®*^ *3.5 94.4 *9.4 81.8 

— rt) — 
.8 
.0 

•nr 

,5 

•VERALL SPL 



.C 

- — m — - 

.ft 

TO 

.4 

— n> — 

119.2 120.6 123.5 123.0 117. C 

.r 



TEST 386 
mcRePNeNEi 

AN3LEIDETU 
REF OtSTlFT} 
SAIN, 

i 2 * 5 


SPL IN D 5 REL. ,009? hICPDRaR 



(c) Run 2, Run 8. 
Figure 20.- 


Continued 



TEST 38* Rl 
mIchbphinIi 
wa t e fowji 
rep Dl5T<rr»t 
•*!*, 

• t * fcm ng R T ir — 


SPL !N Da REL- .0002 NICR88AR 


.0 47.0 24.3 21.1 40.5 80.3 


,9 86.2 86. 0 87.« 64,2 85.4 

.0 90.2 91.4 88.0 85.0 82.0 

"7ft 9374 93 .6 92 . 8 94.4 9T.TT 

.0 90.4 96,0 87.0 85.4 81.6 

91.4 90.8 90.2 87,4 


TO 

n r~ 

“TO — 

—TO 


91.8 — 89.6 *7.2 — 5Tnr 

-857*— 

,9 

— -Jl 

w — 

50 

.0 

.0 

.0 

.9 

88.0 88.8 87,8 84.2 

85.8 

.0 

.1 

50 

63 

.0 

.0 

.0 

.0 

91.2 91,6 91.4 89.6 

87.2 

.0 


63 

BO' 

;tr 

■;r 



~9472 — 9474 '96,6 96‘.fl 

“92.1T 



THT 

100 

.0 

,0 

,0 

.0 

98,2 98.4 103.2 101.2 

97.2 

.0 

.0 

100 

i 12* 

— 

.0 

.0 

— nr — 

,0 

-A IM " 

.0 

100.6 ICC. 6 103,0 191.0 

98,0 

.0 

. 

125 


,0 99.8 102.2 104.2 

.0 101. 8 101.8 105.0 

.0 101 " 

.o tei, 

.0 102. 


~n rrgy 
.0 102, 
.0 103, 


8 103.4 105.5 
8 103.8 104.0 
2 103.0 105.8 
n— 1 83 . 2 10 5 . 2 
4 104,2 104,4 
8 105.8 109 ‘ 


103.0 98,0 

102.2 99,2 

103% 99% 

104.0 99,6 
1 0 4.6 101.4 


1*00 

loo 9 

1 2500" 


155,0 101,0 
104,6 105.0 
0 104,8 1 0 6.4 1 0 9.4 10770' "1 03,6 


.0 105, 
,0 115, 
7m r 


4 107.0 109.6 
4 119,2 125.4 
•tr TUrnrrnv a 
8 106,8 109,6 
0 111.8 118.4 


107.2 104,2 

118.2 114,4 

ttrnntra 


6 106,8 103,0 
___ 4 111,4 108.8 

; o- i o7 ;6 li o- . -n -ir4 - . -8- 109. 2 1 05 , 4 

8 104. 6 100,2 
8 101.8 96.2 


TEST 3*4 R! 

»ICRBPh#NS« 

TswtEtuKtrr 

REF DtST(f T) 1 

o*n» 

— mUH E R T E ? 


SRI IN OB REt, ,0002 NICRMaR 

5 * y 8 9 

,0 47% 24)3 2l)l 40% 60% 


98.4 

99.0 
94,2 

94.0 
93.8 

"" 9 4; 7 . 

93.4 
94,6 


101,4 1 

101,0 1 

95.6 

93.0 

94.0 
9 3 .4 
93.8 

95.6 


92,6 


> 101.0 102,2 
I 102.2 103.4 
1 18X74 
I 102.2 

> 103.2 

rior.-r 

> 102.6 
1 103,6 
t 103,8 
I 104.2 
I 105.8 


xnjrr 

107.4 
106.0 
THTTTTCTT 

103.8 104.4 

102.8 106. 4 

104,6 
104.2 


I 101,0 86.8 

i 99,6 92.2 

93% 94% 

93.2 94,2 

9 2 .2 VI. 0 

92.4 91,8 

95,8 94,8 
"9878 “ 


1600 

2000 

2500 

3150 

4098 

-800tr 

6300 

6000 


107.4 
118.2 

> 11 3 ,6 - 

106.2 

111.4 


108.4 1 

189.4 I 

197.0 1 

1 0 8.4 i 

109.0 
120.6 
11 5 .8 


1 07 . 2 

107.6 

107,8 


104. 4 99.4 

103.8 101.4 
15370 191.4 

104.6 100,6 

193.6 109,0 

104.4 1 0 174 


111.4 

122.2 

11 7 .8 

111.4 


\ 196,8 101,8 
! 109.4 102.4 
iif>MiOM_ 

' 109’) 8 109, *2 
118,4 119.6 
114,6 U0V 8 


I 108.4 104,4 
»U3, 4 109,0 
.9 1 0 8.2 11 0 ,4 11 3 .4 119.4 109.8 


> 103,2 
I 190.0 
9 7.0 


104.4 
104,0 

101.4 

97.4 
99,2 

84.4 


110.0 

107.4 

1 0 9.4 

102.4 
95,0 
8 7 .4 


186,4 100.8 
103,0 94.8 

1897 8 — 9372 

99 ,4 95,4 

88,8 81,6 
" 8 3 74" 8 2 .9 


SI SE DATA 

*eST 3 B 6 ,ir -*>, transport 


nb tunnel a*li cbbrectntns 


■ USE DAT* 

TEST 366 ■, IFT F*N HUNSPBfn 


NB TUNNEL 4*11 CORRECTIONS 


TtSl 586 B'tN 


HCBflPrtBTfc- 
ANuLEtDFGI ! 
HfcF 3IST(FT)| 
".AIN, 

rrffcW(M6HT#.J 

12.5 

16 

20 

27 

31 

40 

S3 

43 

HO 


630 
8i)0 
1000 
1290 
1600 
20 no 
2500 
3150 
4000 
5UOO 
6300 
6000 
10000 
1Z500 
16000 
20000 



D« «EL .009? hICRPBAR 

56 8 0 10 U 

,0 ,0 ' ,0 
.1. .0 .0 .0 .0 .0 ,li 

0 0 o ' 0 


.0 

.8 

.0 

.0 

.0 


.0 

.0 

.0 

.0 

0 

.0 

0 


,0 


.6 

,8 

.0 


.0 

.0 


,0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
j 0 
,0 
.0 
.0 
.0 


,0 

.0 


.0 84.' AO. a 86,8 04,4 63,6 .0 

,9 65, A or, 8 :9,8 85,4 93.6 .0 

,C 07.2 91,0 90.4 57.4 83.6 ,0 

,9 87.8 90 , 4 92.8 68.4 86.2 .0 

,0 08. t 91.6 92.6 98,6 86.4 ,0 

85.;, 99,0 9r , 4 87.8 66.6 .0 

,9 85,2 99.4 .69,4 07.2 97, C ,0 

,0 89.4 94,9 94,2 92,9 69.' ,6 

.0 93.6 46.8 98.8 97.6 94.0 ,0 

,0 97,8 iOo.8 115,8 103.2 98,8 .0 

,9 97,4 102,4 105,2 192,8 100,0 ,0 

,0 98,2 1C3.4 1 r 5 . 4 101,6 100.6 .0 

,0 99,4 If 4, 2 105,8 104.6 99.8 .0 

.0 101,4 l n J,6 197,2 104.2 100,6 .0 

,0 101.4 105.2 107.8 105.2 102.2 .0 

,9 lOi.t 105.4 108.2 185.6 I'll .6 ,0 

.2 102. ft 104.4 ma.O 105 ,3 191,4 .0 

.0 101.6 1C5.6 107.8 104.4 183.0 ,0 

.0 102.4 In 6,4 199,4 105.6 103.8 ,0 

,0 104.4 107.0 111.0 108,6 105.6 .0 

,0 105. C 118,6 112.2 109,4 106,0 ,0 

,0 108.0 106.2 111,0 110.4 108,0 .0 

ft 115,4 121,4 123,6 121.4 117,4 ,0 

.0 111,0 115,2 117.6 115.0 111.4 ,0 

,0 105.4 106,4 U2,2 109,9 104,0 ,0 

,0 111,0 113.8 119,8 114,8 110.0 ,0 

.0 110,0 110,0 H4.0 112,8 111,0 .8 

.0 103.0 117,2 112,2 107,6 102,4 ,0 

,0 100,2 104,0 119.4 104,6 98,6 ,0 

,0 97,0 lft2,2 187.2 101,6 95,4 ,0 

0 92,0 98,0 102,6 99,2 100,2 ,8 

.8 83.2 69.6 96,6 90,0 6<.D .0 

,0 62,6 64,8 88.8 84,6 82,0 ,0 


.0 

.0 

,0 

r 

o 

ir 

,o 


,o 

i 

0 


.0 

,0 


,0 

,0 

.0 

.0 

.0 


TEST 586 HUN 

j-ICHaRHiiNEl 

ANOLBIDEG) t 
HEF DlSTIFTM 
G* In. 

F»£Q<MgRTi) 

12.5 

16 

20 


630 

000 

1060 

1250 

1600 

2000 

2500 

3150 

4000 

5000 

6300 

6000 

10000 

12500 

16000 

20000 


BELT* 28 


.0 

0 


,0 

.0 

0 



D8 REl. .0012 H 1 CP8PAR 


11 



! 97.8 

) 98,2 

! 99.2 

) 101, r 

1 100.4 
) 101,4 
) 101,6 
1 101.0 
I 101.2 


I 111.0 
> 10«.8 
) 110.6 
! 109,2 
) 102.2 
) 99,2 

I 95.8 
) 90,8 

) 82.6 
> 84,6 


90.2 

92,0 

93.6 

92.8 

91.6 

89.8 

89.8 
9J.4 

96.6 
101,0 
102.0 
1C3.0 

103.8 

103.8 
105,0 

184.6 

10* ,2 

104.6 

105.0 

187.2 
1C7.6 
109.« 
U9, 8 

115.0 

108.2 

113.4 

112.6 

107.8 

104.4 

101.0 

97.8 


AT, 2 83,4 

91,0 87.4 

91,6 88.4 

9i .4 87,8 

91.6 89,6 

9f,.6 86, 8 

90,8 88,2 

94.6 93,2 

99.6 98.2 
115.4 103,0 
104,8 102,4 


83,4 

84.2 

85.6 

83.6 

86,0 

60.2 

88.6 

90.6 
94,0 

98.6 
i 99. A 
1 99,8 
I 99,6 
' 100,8 
I 101.6 
! 181.4 
> 101,6 

> 103.0 
i 103,2 

> 104,8 
! 105.4 
! 107.6 
I 117,6 
I 112.4 

> 104,6 

> 110,6 

> 109,0 


> 100,8 
i 82,2 
) 82,0 


BVEHALL SPL 
PNPB 


,1 120,4 124.2 128.2 124,0 120.R 
,0 133.6 138,1 141,1 138.5 134,7 


OVERALL SPL 
ENDS 


.0 

.0 


120.6 124,4 128,8 124,4 121,0 .0 

133.9 137,3 142,6 138,2 134,8 .0 


TEST 3«6 


L IF. 1 FA- .TRANSPORT 


.USE DATA 


nb tunnel mall cbrrecTibnS 


TEST 380 


lift FAN TRANSPORT 


nb tunnel hall corrections 


TEbl 380 HI 

hIC'BPM.JNEJ 
ANUl* IUEG} S 
PET »IST(FT)i 
SAIN, 

FHEHHfcHT2) 

12.5 

16 

20 


630 
POO 
lOPO 
1250 
1600 
20 1,0 
25P0 
3150 
4 000 
SPtJ 
6300 
9000 
10000 
12500 
160.U’ 
201100 


DELTA 28 

1 

.0 

,c 

0 


,0 

.0 

0 


SPL P 

4 

,0 

,0 

0 


On pel >00o2 hjcrb?ar 

5 6 - 8 

.o o ,a 

.( .o ,o ,o 

3 0 0 0 


,o 

,o 

o 



.c 

.0 

.0 


.0 

.8 


,c 

,0 


,0 

.0 

.0 

.0 

!o 

.0 

..0 

.0 

.0 

.0 

.0 

.0 

,0 

,0 

.0 

,0 

.0 

,0 


.0 

.0 

.0 

,8 


.0 

,0 

,0 

,0 

,0 

,c 

,0 


,0 

.0 


6012 

P6.C 

91.7 

93.6 

97.6 

99.6 


92.6 

91.8 

91.0 
*9,2 
89,2 

93.0 
9A.2 


99,2 1 ?3 ,6 

111.2 H3,4 
1.11,8 103.* 

112.2 104,2 

in. 2 iP4,o 

lr2,8 115.0 
1"2,8 108,2 

102.6 1"5 . 4 

172.0 106.4 

1.13.6 116,6 
1-35,4 108,8 

106.0 119,2 
U7.P 100, 4 

119.6 12". 4 

115.0 116.0 

107.6 IIP. 4 
111.4 118.6 

110.6 111,0 

116.0 109.4 

lr.i.2 1M. 2 

127.2 113.6 

9*,2 99.4 

06.0 92.2 

'2,9 an, 4 


07.4 

85.0 

85.6 

92.6 

95.8 

101, a 
101,0 
100.1 
112,8 

101.4 
102,6 
103. r 

193.4 

105.4 

104.4 
106,8 
107,8 
100.6 
120.0 

115.0 

107.0 

112.4 

111.4 

105.0 

102,2 

98.8 
96. * 

84.0 

81.4 


91,? 

96.6 

97.2 

97.6 

97.8 
90,p 

99.2 

98.6 

99.9 
100.8 
100.6 

102.4 

103.0 

107.2 
117.6 

112.2 

102.0 

107.4 


92. e 
81.9 
01 .2 


,0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.8 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

,0 

,0 

,8 

.0 

.0 

,0 

,0 

,0 

.0 

,0 

,0 

,0 

,0 


1 9 
>0 
,0 


,1 

.0 


.0 

,0 

.9 

,0 


.0 

.1 

,8 


,1 

.0 

,0 


TfcSl 386 I 
M|CP«HH0NEt 
ANGLEIDEGH 
REF 01 ST t FT J 1 
GAIN, 

FRfcOtMtBTO 

12.5 

16 

20 


630 

600 

1000 

1250 

1600 

2000 

2600 

3150 

4000 

5000 

6300 

BOOO 

1UQOO 

12500 

16000 

20000 


spl I a oe net. ,0002 hichobar 



,0 63.0 83.0 R3.0 83,0 83,0 

,0 86.6 00,8 07,4 05.4 83.8 

,0 89.4 90,8 A8.6 65.6 67,2 

.0 89,6 69,6 08,6 86,6 83. P 

,0 87,8 91,4 9P.0 88,8 85,0 

,0 86.0 90,6 87.6 87,2 85,6 

.0 84.8 91.6 88,6 86,4 86,2 

.0 88.8 93.2 93.2 90.4 89.e 

.0 92.6 95,0 96.8 95,4 91.2 

.0 97.6 99,4 114.2 102.2 96.0 

,0 98.6 109.8 1"3.2 101.6 98.2 

,0 98,9 101,8 1"2.6 99,4 98.2 

,0 100.4 103.4 103.6 103,0 98.0 

.0 101.8 102,0 194.0 102,2 98.4 

.0 10O.A H3.2 104.8 102.6 99,4 

,0 101,4 103.4 1P5.8 113,4 98.8 

,0 102 . r 102.8 105.6 103,8 99,4 

9 101.6 1C5.8 105,6 104.2 190.0 

,3 102.4 103,8 1"5.2 104,» 100.4 

,0 103.0 115,8 l n 8«4 106.6 102.6 

,1 104. a 106,6 1"9 ,2 107.4 193.0 

,0 106.0 106,6 108.2 108.2 107.2 

,9 115.2 120.4 12?. 6 119,0 114,2 

.0 111,6 115,6 117.2 114,8 109.6 

,0 iO* ,2 110.8 119.4 107.4 102,4 

,0 112.2 114,2 1J7.2 112,4 107,8 

,0 108.4 109,0 112.2 111,4 109,6 

,5 103,2 106.8 109 ,.4 105.4 100.6 

,0 100. C 104. 0 1M.2 101.2 96.8 

,0 97.4 Ur ,8 1-3,0 97,0 93.2 

.0 93.0 90.0 99.0 95.0 93.0 

, 9 33,8 86,8 9ft., 4 82.6 81.2 

,0 81.6 83.9 64.4 80,6 80,0 


.0 

,0 

<0 

,0 

,0 

.0 

.0 

.0 

,0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

,0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 


.0 

.9 

.0 

,P 

.0 

,1 

.r 

,9 


120.4 123.0 175,8 123.6 129.4 ,0 

132.9 1JA.5 13«.2 136,9 133,9 ,0 


BVfeHALL SPL 
PKDB 


,0 .120.4 124.6 126,0 
,0 133.5 137.3 139,4 


123.4 118,6 ,0 0 

136. T 132.P 0 .0 


(d) Run 8, Run 9, Run 10, Run 16, Run 17. 

«? 

Figure 20.- Continued. 



rtsi *96 hi 

iNGLfc i D£5 I i 
RfcF DlST (FT) I 
3A|N, 

F^tutHtari) 

12.5 

16 

20 


TfcSl 306 .JF1 FA* TRANSPUT 
IB CELT* 26 SPL I 


630 

870 

lOtiB 

1260 

1600 

zo,id 

2500 

3160 

4000 

5000 

6300 

flOUO 

10000 

12500 

16000 

20000 


atS.E DAT! 
06 »EL, 


NO TUNNEL MALI C3RRECT10NS 
,000 ? hICRBPAR 


83.* 

88.5 

90. F 


I 99.2 
I 101.0 
I 100.6 
\ 101 .2 


: 102.0 
I 103,6 
• 105,0 
I 107,4 
I 116, 0 
I 112.4 
( 105.0 
l 111.2 


91.0 
91.4 

91.2 

92.0 
92,0 
94,6 

98.2 
100.8 
101,2 

101.4 
101,8 

103.2 

103.0 

103.4 
1C 4 , 0 

104.0 

106.2 

106.4 
106,6 

117.4 

113.4 


09.4 87.: 

91.4 87. i 

89.2 90.: 

89.6 88.: 

00.2 86.1 
89.0 66,1 

92.2 92,i 

95.6 95.i 

182,8 100. 
102,8 100. 
I'll. 4 99. 

103,8 102. 
104,0 102. 

iru.e 102. 


85.8 

89.8 

82.8 
85.0 
84,8 

85.0 

06.4 

91.0 

95.6 

98.4 

97.6 

97.0 


105.6 104 

109.0 107 

109.6 107 

100.6 108 
122.4 118 

117.2 U3 

110.2 107 

116.0 114, 


,0 110.« 109,4 111,4 IIP 


102,8 J 

100,0 1 

97.2 : 

92.2 
83. f 
83,0 


I 159,2 105 
> 1«5.4 101 
I in?,0 97 

» 97,6 95 

J 99,0 8? 

) 83,8 82 


1,6 99,4 

1 . 8 99,6 

6 100.4 
2 102,8 
.4 103,6 
.2 105.8 
,8 112.0 
.0 108,4 
.0 102.6 
.6 108.6 
.8 107.4 
.6 100.2 
96.6 
93.2 

98.9 

62.9 
81.0 


TEST 386 P 
pICNBPHBNEI 
4N5lkU)ES)L 
REF OISTtmi 
GAIN, 

FNEat«ERT6) 

12,5 

16 

20 


tESl 386 , IF7 FA* IRAhSPBRI 

19 OELTA 28 SPL C 00 «6l 


N8 TUNNEL hall CORRECTORS 
.0002 H1CRR8AR 


630 
800 
1000 
1250 
1600 
2000 
2500 
3150 
40Q0 
5000 
6300 
8000 
10 00 0 
12500 
16000 
20000 


: 98,6 

I 99,6 
I 98.0 
I 99.8 
I 101.2 
I 100.8 
) IOC. 8 
I 100,8 
I 104,2 

t io2. e 

l 104,5 

> 105.6 
\ 105.6 
) 115.9 
) 112.2 
) 104.8 

> 110.2 

) 107.2 
1 102. R 
) 100.0 
I 97, C. 
J 91,0 
) 83,9 

J 82.0 


90.8 

90.8 

94.0 

95.0 

98.8 

101 .2 

101.4 

101.4 

100.4 
102,6 
193.0 

192.8 

103.2 

104. 4 

106.2 
100,2 
108,6 

117.2 

114.4 

107.4 

112.2 
111.2 

106.8 
104,2 
101.8 

96.0 


96.4 

90.4 
91,2 
99.0 
00,8 

91.8 

96.8 

104.0 

103.0 

152.2 

103.2 
103.8 


108.4 
109.2 

120.4 
116.0 
lce.o 

114.0 

112.0 

107.4 


83.4 
89.0 

95.4 
87.6 
88.8 
86.8 
86.8 
91,8 
95,4 

101.6 

102,6 

100.2 

103.2 

102.2 
102,4 


#7,e 

84.6 

85.2 

84.0 

a?, a 

83.2 

64.6 

89.0 
92,4 
97.8 

99.2 

96.6 

98.2 

98.2 

96.0 

98.2 

98.6 

104.2 100,2 

104.2 99.8 
106,6 102,2 

108. 0 104.2 

108.8 107.6 

117.6 111.8 

114.0 103.4 

106.0 103,2 
113,4 108,2 

111.8 110,4 

106.6 100.8 

103.2 97,4 

99.6 94,0 

98,4 96,6 

05,8 81.4 

82,2 80.0 


.0 120,6 123,2 123.4 123,8 118,4 
.0 133.6 135,6 137.7 135.9 131.2 


TB8T 386 » LIFT 7AM TBAN3P8RT 




WEu MALI OBWICTHm. 


TEST 388 
, HjCMtMINEI 

I A NBLEtP E OVr 



TEST 386 ft 
K.ICK8PH0NEI 
ANGLEfDEG) t 
REF 0!STtFT)| 
GAIN, 

FREPt H E R Ttr" “ 
12.3 
16 
20 


200 


1000 

1250 

1600 

2000 


3150 

4000 

5000 

6300 

8000 


12500 

16000 

20000 


83.0 

82.0 
81.0 
80.0 
80,0 
80.0 
80,0 
83,2 
61.6 

83.6 

91.6 
63.0 

,0 82,2 
.0 87,2 

iff" 84i5 
,0 85.0 
,0 86.6 
,0 89,6 

,0 92,4 

.0 94,8 

.0 94,0 
,0 94.4 

* 98.2 

" 9 2.0 

92.6 

97.6 
.0 89,8 


SPt [) DS REL . .0902 "ICR2SAR 
4 5 6 7 8 

,0 26.6 2«.4 12,5 ,0 

.0 20.1 21.1 42,0 ,0 

0 10 IB 10 9 

,0 88,2 83,0 91,4 ,9 

,0 83.8 82,0 88.2 .0 

.0 8270 81.0 86,2 .0 

.0 80.0 80,0 80,2 .0 

81,4 B0,6 82,0 .0 


30.8 82,2 82,6 

83.8 87,8 85.6 

84 78' 87,6 03,4 

88.0 89.8 84,6 

91.8 89,8 

. . ' 65 ,8 66 .6 

,0 85,6 87,4 06,6 

,0 91.4 90,2 89,8 

,0 87,0 80,8 06,8 

,0 92.2 90.8 87.6 

,0 91.2 92,2 99, * 

TO 9378 9370 


96 ,( 


98, C 


,0 100,2 101,2 
VO 99.8 100,0 

,0 100.0 mi.o 

1 107,2 104,4 


07275- 

94,6 

97,4 

77.8 


. 97.8 98, ( 

,0 101,8 102.8 
.0 93.0 96.0 

,0 93.2 95,4 

,0 92.8 94,2 


66.6 
85,6 
80,0 
,0 80,0 0070 


84,2 


94.8 
98,2 

93.4 

91.8 

91.0 

84.4 
82,6 

80.0 


11.2 

46.2 

1<) 


,0 82,0 
,0 8170 
" 80.0 
80.0 


00.0 

83.0 
84.6 

84.0 
66.4 


.0 86,6 
,0 86.0 
.0 '88.8 
.0 94.6 

.0 97.2 

.0 93,4 

,0 96,6 

.0 101,8 

.0 96.2 " 

,0 95.4 

,0 99,2 

,0 9375 
.0 94.4 

,0 93,2 

"T r wnr 

,0 84.6 


SPL IN DB REL, ,0002 H1CR8BAR 



,» 99,0 99,4 95,6 

,0 101,6 103,6 101,0 
,0 103,8 10370 20374- 
,0 103,0 103,8 101,6 
,0 108,8 106,6 105.6 


12500 

16000 

20000"- 


,0 106.6 rp7 70"n r < 7- 
.0 102,8 102,0 99,2 

,0 108, 0 107,6 104,6 

!o 9 s!o IOoU 98^2 
,0 96,4 97,4 94.4 

“TO — 9278 — 9 C, 0 8 9 VO ' 

86,8 89,2 85.2 

80,0 83,2 80,0 


TEST 386 Ri 
MlCM0PH8N£l 
ANOLEIDEGM 
REF OtS7(FT>| 
GAIN, 

' f R b U ( Hb R T g T" 
12.5 
14 
20 


noise data 

lIP7 Fan TRANSPORT Ne tunnel Wall CORRECTIONS , 
'* 4 SPL IN DB REL, ,0002 HICRP3AR 


1000 

1250 

1600 

2000 


63.0 

82.0 

8170' 

51.4 
63.8 

srrr- 

83.2 

87.2 
S9.T 

91.4 

93.2 


,0 26,6 
,0 20.1 
* l0_ 

.0 


74,4 17.3 

21.1 42,0 

1° 10 

87,6 84,2 95,0 

-- 83,4 83,8 92,4 

,8' 87.2 81.6- 90.8' 

* 86.0 84.6 87.4 

67,8 88,4 88,8 


If if 


86.6 87,0 86,4 

90.0 93,0 90.2 
9372" 3370 30,4 
94,4 97,2 92,2 

96.6 96,8 94.8 




90.8 

93.2 
OO.TT 

91.2 
91.4 

~93 70 " 


93.4 
99.6 
,0 103,6 
,0 103,8 
,0 103.4 


,0 92,6 94,8 92,4 

,0 94,4 96.6 93.8 

70 9*73 9374- "9 172“ 

.0 93.4 97,4 94.0 

.0 97,4 97,0 94.2 

VO 97 .2 9 7 ,6 9 <v r 

,0 99,2 99,4 94,0 

.0 102.2 105,4 102,2 

,rT0S72" tor, 4-103.0 

,0 104,0 107,2 103.8 


.0 66.0 

-iHfcf 

.0 81.2 
,0 84,0 

TO" 83.0 
.0 83,2 

.0 90,0 

7T 33f*” 
,0 90.0 

.8 91,6 

~7B 90,0 

.0 92,4 

.0 93.8 

,3 9078 
* 93.8 
93.2 


.0 93.4 
,0 96.2 
.0 100,2 
»0 104 , 0 
.0 104,2 


70" 

.0 

,0 

!o 

.0 

,0 103.8 
.0 99.0 
,0 104.6 

3130 

4000 

3000 

,0 

.0 

.11 

.0 

,0 

.0 108.2 

,0 100,0 
.0 100,0 

TO 113.4 114,6 111 IB 
.0 104,8 104,4 102,2 
.0 104,0 104,4 101. 8 
,0 109,3 700, 8- nr6.8 
,0 100,8 101,6 99,6 

.0 99,6 100,8 96,6 

,0 

,0 

,0 

.0 

"VO 10974 
.0 101.6 
.0 101.2 

7TT 

,0 

,0 

TTT 
. 8 

.0 

. o 1 0 3 • o 
.0 97.0 

.0 94.8 

6300 

8000 

!o 96 !o 
,0 94,8 

TIT 

.0 

_^0 

."0 

.0 

_^0 

.O’ "15 7. 2 
.0 99.0 

.0 97,6 

"" .0 
•0 

4tr 

TO — 
.0 
,0 

TO" 

— 70 — 92.2“ 
.0 88.0 
,0 82.0 
tt -oovo 

12500 

16000 

20000" 

,’o 

.0 

.0 

!o 6l)4 
,0 60,0 
,0 80,0 

!o 89U 94 10 87^0 

,0 82,6 86,4 80.0 

70 bo.o yr,»' tr,-r 

,0 

,0 

Id 

.0 

nr 

.0 94.0 

.0 69.2 

.0 83.8 

TO 80.0 


(e) Run 19, Run 27. 
Figure 20.- Continued. 



SPL IN OB BEL. .0002 MICROS** 


SPL IN 08 REL. ,0002 MICROS** 


SPL IN DB REL, ,0002 NICR0B*R 


,0 92,0 92,0 

75 ” 92.6 91.0 

,0 99,0 90.0 

,0 94,2 92,0 

;0""94;D 90,2 

.0 92.0 91,2 

,0 94,4 90,0 

!o 97 |o 9714 
,0 97.2 96,0 

IFIM' 98,2 
,0 95,0 96,6 
,0 96,6 90,2 

!o 96*6 97^4 
,0 96.4 97.0 

TTT 9 9 .0 9 7 .6 

,0 95,4 99,2 

,0 100.2 102,4 
T0~rOr.-T-nT4-.7- 
.0 101.6 103,4 
,0 100.4 109,2 
,0 104,0 " 10 5 7 9 — 
,0 99.0 102,2 

.0 109,0 100,6 
,!TT0r,-» 1-04,0 
.0 90.0 102,0 

,0 99,2 99.6 


NO TUNNEL HALL CORRECTIONS 


! PEL. .0002 KICROOaR 


(f) Run 27, Run 29. 


Figure 20.- Continued 



(g) Run 29, Run 34, Run 35, Run 42. 
Figure 20.- Continued. 
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SP- 13A31 33DSS3dd ONHOS 


A 


31.5 50 80 125 200 315 500 800 1250 2000 3150 5000 8000 12,500 20,000 31,500 

40 63 100 160 250 400 630 1000 1600 2500 4000 6300 10,000 16,000 25,000 

ONE-THIRD OCTAVE BAND CENTER FREQUENCIES IN HZ (Cps) 


